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Integrated vertical resistivity map  
    500 to 2500 m below seafloor 

Vertical resistivity cross section  
A  is known oil field, B ?, C is brine 
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Joint CSEM - MT 
         Imaging 
Mahogany Prospect 
    Gulf of Mexico 



 The reservoir is located in Eastern California, Southern End Owens Valley 
 Over 120 MT soundings acquired over the eastern flank of the field 
 High density profile  along the line NA1 
 Remote referencing used to suppress noise from western US power grid 
 The data span a frequency range from 100 to 0.001 Hz.  
  Run on 512 Cores : NERSC Seaborg Machine IBM SP2 Processors 

Survey Layout 3D Conductivity Image 



BP Salt Model Starting Velocity Model 

Laplace Image 

Laplace-Fourier Image 

Standard FWI Image 

New FWI Image 

337 shot gathers 
151 detectors/shot 
maximum offsets 15km  

s = 10.5 to 0.5 
      Δ=0.5 

s = 10.5 to 0.5 
f = 6 to 0.5 
      Δ=0.5    

Taken from Shin & Cha, 2009 

  10 to 100X  
Computational 
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Time Domain Fourier/Frequency Domain 

        similar to physics & similar resolution with EM fields 

                                skin depth:  

Laplace/Fourier Domain 

Propagating Wave 

Damped Diffusive Wave 





           conductivity image 
  correlated with velocity; τ=1011 

       conductivity image 
no correlation to velocity; τ=0 

                velocity image 
correlated with conductivity; τ=1011 

              velocity image 
no correlation to conductivity; τ=0 

s =5,4,3,2,1 
     f = 0 

f = 0.25 

         seismic 
    12-16 km offsets 
         85 shots 
        121-161 
     detectors/shot 

        CSEM 
16 km max. offsets 
      17 shots 
161 detectors/shot 




